4 


41 THOIVISON 

• JP9-72885-A i-iw.ji^^ 


MACHINE-ASSISTED TRANSLATION (MAT): 


(19) l^trHl 

g^S^fp/T (J P) 

(12) VJmM3\\ 

^jkfmwj^^ (A) 


(19)[ISSUIN6C0UNTRY] 

Japan Patent Office (JP) 


(11) v^m^^\ 

9-7 2 8 8 5 


Laid-open (Kokai) patent application number 
(A) 

(11)[UNEXAMINEDPATENTNUMBER] 

Unexamined-Japanese-Patent No. 9-72885 


(43) l^ilS] (43)lDATEOFFIRSTPUBLICATIONl 

5pfife9^(1 9 9 7) 3^18 Heisei9(1997)March 18 

0 


(54) mn(D^m 

(51) imm^wmmem 

G01N 27/90 
B65G 43/08 
G01V 3/10 

3/11 
G08B 21/00 


[F II 
G01N 27/90 
B65G 43/08 
G01V 3/10 

3/11 
G08B 21/00 

[ff^«©mi 7 

immm] fd 

[^SicJ 1 3 


F 
F 


(54)ITITLE] 

IVIetal detector 

(51)[IPC1 

G01N27/90 
G01V 3/10 
G08B21/00 


B65G43/08 
3/11 


[Fl] 

G01N27/90 
F 

3/11 
A 


G01V 3/10 


B65G43/08 
F 

G08B21/00 


[EXAMINATIONREQUEST] UNREQUESTED 
[NUMBEROFCLAIMS] 7 
[Application form] FD 
[NUMBEROFPAGES] 13 


(21) [till 


1 


(21)[APPLICATI0NNUMBER] 


03/02/1 3 


1/46 


(C) DERWENT 


JP9-72885-A 


THOIVISON 


DERW£MT 


7 — 248798 Japanese Patent Application No. 7-248798 

(22) immB] (22)[DATEOFFILING] 

7^(1995) 9^10 Heisei 7 (1995) September 1 

(71) [tbJSAl (71)[PATENTEE/ASSIGNEE1 


mm^^] [iDcoDE] 


000226781 


000226781 


0 jgf^^ll^;^^^^t Japanese new electronic industrial K.K. 

iBmxnmm] [address] 

MMWi.M^M.P 1 T S 2 9 # 

13-^ BfrtVV 

(72) (72)IINVENT0R] 


[Sc^] 'M^ Maesawa Mitsuo 

l^mXiimm] [ADDRESS] 
M'M^A^f-r^nWm2 6 8- 

(72) mm] (72)[INVENTOR] 


[ft^l linagaShinya 

immXitmm [ADDRESS] 
MBiUA^T-f^Wit^^m 2 6 8 - 

(74) liXMA] (74)[PATENTAGENT] 


[#S±1 [PATENTATTORNEY] 


03/02/1 3 


2/46 


(C) DERWENT 


JP9-72885-A 


THOIVISON 


KM 


Yamaki Yoshiaki 


(57) IS^l 


(57)[SUMMARY] 


] [SUBJECT] 

ov^T^MM^^-I^Hj "^^^ metal detector which can prevent reliably 
m^mmi^m±-ri^t7l>^X^ omission of detection of a metal foreign 

A. -r A.s.jyMu*fcB!a* «/H-4-z matenal about an examined object is provided. 


[SOLUTION] 

Distinction means 40, by which 
the feed drive means 25, 26, and 28 which have 
the conveyance path 28 which conveys an 
examined object with a possibility that a metal 
foreign material may be mixed in, before metal 
detection means 32, 100, and 101,202,203,204 
that have the detecting part 32 which detects 
magnetically the existence of the metal foreign 
material that may be provided in the middle of 
the conveyance path, and may be mixed in an 
examined object, and a metal detection means 
operates a detection of an examined object, 
while distinguishing whether the test was 
performed of whether detection operation was 
carried out about a test piece and metal 
detection means carried out detection operation 
normally, distinguishes whether this test was 
passed or failed. 


^^■ri>Wmm^2 5, 2 6, 

^M1^tti¥^ 3 2, 1 0 0, 1 
01, 202, 203, 204 

;^ o V ^ T Hi »)f^ L T ^ 
WJ¥^4 0 <b. XX Y\L^^ 

4 st^m^fc. 


And when the test was passed, it allowed that 
metal detection means carried out detection 
operation about an examined object, and when 
a test was not perfomned, or when a test failed, 
it had control means 45 to forbid metal detection 
means from carrying out detection operation. 


03/02/13 


3/46 


(C) DERWENT 


JP9-72885-A 


THOIVISOIM 


r wf ON ) 

£ 


' 1 


SI 


S2 


7si6 / '"U/hayc^ 7s3 


S 1 7 


( RETURN JS18 


— 1 — 


S4 



ON 


0 N 


I 


S5 



S6 


NO ? 



HO .^^'^^flKLC 

? 


YES 


SI 0 


S I 5 



OFF 


I 


SI 2 


S13 


03/02/13 


4/46 


(C) DERWENT 


f 


JP9-72885-A 


THOIVISOIM 


Power supply ON, 

51 test mode start, 

52 test piece conveyance number of times - 0, 

53 operate belt conveyer start switch 

54 belt conveyer start 

55 test piece under conveyance electronic light display ON 

56 test piece conveyance 

57 did it pass through the phototube? 

S7 was voltage above a specified value detected? 
S9 have 30 seconds passed since step S3? 

510 conveyance number of times + 1 

511 did it detect N times? 

512 test piece under conveyance electronic light display OFF 

513 switch over to normal detection mode 

514 belt conveyer stop 

SI 6 operate belt conveyer stop switch 
S17 belt conveyer stop 


[CLAIMS] 
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[CLAIM 1] 

A metal detector, in which a feed drive means 
which has the conveyance path which conveys 
an examined object with a possibility that a 
metal foreign material may mix, a metal 
detection means that has the detecting part 
which carries out detection operation of the 
existence of the metal foreign material which 
may be provided in the middle of said 
conveyance path, and may be mixed in said 
examined object magnetically, a distinction 
means by which, before said metal detection 
means perfomris said detection operation about 
said examined object, detection operation is 
carried out about a test piece, and 
while distinguishing whether the test of whether 
said metal detection means carries out 
detection operation normally was performed, 
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distinguishes whether this test was passed or 
failed, a control means by which, when said test 
is passed, said metal detection means is 
enabled to make detection operation about said 
examined object, and when said test is not 
performed, or when said test is failed, 
conveyance operation of said feed drive means 
is stopped. 


[CLAIM 2] 

A metal detector, in which when the test about a 
test piece is perfomned in a given time and this 
test is passed, control means enables metal 
detection means to carry out detection 
operation about an examined object, and when 
said test is not performed in a given time, 
conveyance operation of said feed drive means 
is stopped. 


[CLAIM 3] 

A metal detector, in which when given number 
of times continuation is carried out and the test 
about a test piece is passed, control means 
enables metal detection means to carry out 
detection operation about an examined object, 
and when said test is not performed, or when a 
test fails even once, conveyance operation of 
said feed drive means is stopped. 


lff^«4] 


[CLAIM 4] 

A metal detector in any one of Claim 1 thru 
Claim 3, in which when said test piece passes 
through the detecting part of said metal 
detection means, after said test is performed, 
conveyance operation of a feed drive means is 
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stopped in the place where the conveyance 
direction of said feed drive means was 
reversed, and the test piece came to the original 
start position. 


ft 5 (7)V^-fn/5^(CtBicO^ 


[CLAIM 5] 

A metal detector, in which metal detection 
means which canries out detection operation of 
the existence of the metal foreign material 
which may be mixed in an examined object 
magnetically, distinction means which, before 
said metal detection means performs said 
detection operation about said examined object, 
carries out detection operation about a test 
piece and, while distinguishing whether the test 
was perfomned about whether said metal 
detection means carried out detection operation 
nonnally, distinguishes whether this test was 
passed or failed. 

Warning means to generate a warning when 
given, control means by which, when said test is 
passed, said metal detection means is enabled 
to canry out detection operation about said 
examined object, and when said test is not 
performed, said warning means is made to 
generate a warning. 

It has this. 


[CLAIM 6] 

A metal detector in any one of Claim 1 thru 
Claim 5, in which in of the operation period in 
the test mode which should carry out detection 
operation about said test piece performed by 
the top priority after starting, warning means to 
warn by vision or hearing that it is in the 
operation period in this test mode was provided. 
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[CLAIM 7] 

A metal detector in any one of Claim 1 thru 
Claim 5, in which when said test fails, 2nd 
warning means to generate a warning is 
provided. 


[DETAILED DESCRIPTION OF INVENTION] 
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[TECHNICAL FIELD] 

This invention relates to the metal detector 
suitable for perfoming a test of the existence of 
the metal foreign material which must not be 
mixed, and a detection about all nonmetallic 
products, such as agricultural and marine 
products, other foodstuffs, accessories, and 
industrial materials. 


[0002] 
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[PRIOR ART] 

As a conventional metal detector, there was a 

thing as shown, for example in FIG. 8. 

Via the following car 26 which actuates this 

illustrated metal detector by the motor 25, and 

is rotated in the direction of arrow A 

If a plain bread 1 is mounted as an examined 

object to the upstream side on the conveyor belt 

28 actuated so that it may be sent in the 

direction of arrow B (in the drawing(s) lower 

right side) 

A plain bread 1 is conveyed in the direction of 
arrow B by the conveyor belt 28, it is in the 
middle of the conveyance, and the existence of 
mixing, such as a metal foreign material, for 
example, a nail, and screw, is tested 
magnetically. 
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While incorporating a search coil above the 
main-body 31 of a metal detector, when the coil 
incorporating casing 32 which has rectangular 
tunnel route 32a is provided by it and a plain 
bread 1 passes through tunnel route 32a of coil 
incorporating casing 32 through it, if metal 
foreign materials, such as a nail and screw, are 
mixed in a plain bread 1 , it will be magnetically 
detected by the search coil in the coil 
incorporating casing 32. 


[0004] 

A code 34 operates a metal detector, when a 
user operates it. 

Or it is the operation control apparatus for 
controlling operation of each part of the metal 
detector. 

The operation control apparatus 34 has the 
various electric circuits, a wiring furnace, 
another electrical component, etc. inside while 
having a data display section, an operation 
button, etc. In an outer side. 


[0005] 

The search coil 100 as shown in FIG. 9 is 
accommodated in the inside of coil 
incorporating casing 32, as shown in this figure, 
it has the composition of having the 
combination of an excitation coil 103 and the 
receiving coil 201, connects with the other 
components of the excitation part 101 or low- 
number of times amplifier 202 grade, and the 
search coil 100 constitutes the metal detector 
circuit. 

An excitation coil 103 and receiving coil 201 
pinches the conveyor belt 28, which mounted 
the plain bread 1 of FIG. 8, from vertical bi- 
directionalities, and it arranges so that the flat 
surface containing each may become mutually 
parallel and may oppose. 
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[0006] 

An excitation coil 103 generates a direct current 
magnetic field by the direct current from the 
excitation part 101, and the receiving coil 201 is 
induced by the direct current magnetic field of 
an excitation coil 103 in an electric current. 
In order to improve a disturbance-proof 
characteristic, the receiving coil 201 consists of 
two receiving coils 201a and 201b, and it is 
constituted so that the differential connection of 
them may be made mutually. 
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[0007] 

When the FIG. 8 midday meal bread 1 
advances in the direction of B, first, by passing 
through near receiving coll 201a, a plain bread 
1 separates from receiving coil 201a, and, after 
that, passes through near the receiving coil 
201b shortly, and the receiving coils 201a and 
201b are arranged for the plain bread 1 
approaching the receiving coil 201 in coil 
incorporating casing 32 in a direction to which a 
plain bread 1 keeps away from the receiving coil 
201. 


[0008] 

Apart from that, although the metal foreign 
material currently mixed in the plain bread 1 is 
weak, having the characteristic of having 
magnetism and electroconductivity and 
affecting a magnetic field, since plain-bread 1 
itself does not have such a characteristic 
fundamentally, the influences which are 
generally exerted by a metal foreign material 
and a plain bread 1 on a magnetic field differ 
greatly. 
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mixed in the plain bread 1 being conveyed by 
the conveyor belt 28, and moving, first, a 
change is given to the linkage flux of receiving 
coil 201a by the magnetic field of an excitation 
coil 103, and a voltage is induced between the 
receiving coils 201a and 201b whose voltage 
was zero till then. 


[0011] 

r O j: 5 fl^\t^4 0 1 
a, 2 0 1 b^p1;5^^ai;tl^^^S 
fl@«ffi«i£JSMftiSg|5 2 0 2 
\Cl.^m^^^^ 7>f/V^ 2 0 

^n/c^. itW2 0 3(^J:^ 

^ -r >5 1^ ffiSJE^^ {±1;^ ^ S o 

[0 0 121 

^^5 1 0 1«S^^/V1 0 3 
t^ii:?5fE«?5ft^#t^-f S ^ J- J: 

'ip'OX:-. ®)»1 0 l&U^M 
3^ /VI 0 3 ^jk>9^l^5t-S^ 


[0010] 

Next, when a plain bread 1 moves, separating 
from receiving coil 201a and approaching 
receiving coil 201b, by giving a change this time 
to the linkage flux of receiving coil 201b by the 
magnetic field of an excitation coil 103, as 
before, a voltage is again induced between 
receiving coils 201a, 201b with the time 
difference by the moving speed of a plain bread 
1 from an induction of a voltage. 


[0011] 

The induced voltage output from between 
receiving coils 201a and 201b is amplified by 
the low-number of times amplifier 202, and after 
removing an excessive noise through a filter 
204, the detection voltage, which is compared 
by the comparison part 203 with a reference 
value, and corresponds to the difference, is 
output. 


[0012] 

In addition, the case where the excitation part 
101 supplies a direct current to an excitation coil 
103 in such a prior art example and a direct 
current magnetic field is generated is explained. 
However, instead of generating a direct current 
magnetic field in this way, the same objective 
can be attained also by transposing the 
excitation part 101 and an excitation coil 103 to 
a permanent magnet. 

In addifion, the metal detector of an AC 
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magnetic-field type can be constituted by using 
an AC electric current for the excitation part 101 
and an excitation coil 103, and installing a 
detection part after the receiving coils 201a and 
201b. 


[0013] 

And like such a prior art example, it can be said 
that for the conventional metal detector, as a 
feed drive means by which the examined object 
that was tested for mixing of a metal foreign 
material is conveyed, what is conveyed by the 
conveyor belt is common. 

However, there are also those which have the 
feed drive means of another format, or which do 
not have a feed drive means as mentioned 
below. 


[0 0 14] 
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[PROBLEM ADDRESSED] 

Such a conventional metal detector, being in the 
tendency that, in recent years, high sensitivity is 
required for detection capability, cases where 
detection capability does not function normally 
such as slipping from the value to which the 
sensitivity was set for various reasons, 
sometimes occurs. 

For this reason, [n cases where it starts use 
after the state where a metal detector is not 
used for a long time, and in cases where 
reliability to a detection of the metal foreign 
material currently mixed is considered 
particularly important, the test piece by which 
the metal sphere was definitely embedded 
before the beginning of using is passed through 
several times in tunnel route 32a of coil 
incorporating casing 32, after testing whether 
the detection capability of a metal detector is 
nonmal, it goes into usual metal detection 
operation. 
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[0015] 

For the test piece, as shown in FIG. 10, to one 
part of the chip 10 made from the plastics of 
length L of 50 mm, width W of 30 mm, and 
thickness H of about 5 mm, a standard metal 
sphere 15 with a sphere diameter of various 
sizes was embedded. 


[0016] 

And, the chip 10 of a test piece is conveyed in 
the direction of a nonmal rotation by the 
conveyor belt 28 which mounted it, the 
phototube (not shown) is provided at the 
position of this side which approaches into 
tunnel route 32a of coil incorporating casing 32, 
the chip 10 made from plastics which forms a 
test piece is detected by this phototube, after 
passing through it, it approaches into tunnel 
route 32a. 


[0017] 

In said test, in cases where both of the 
conditions are fulfilled 

That the chip 10 of a test piece was detected by 
the phototube, and that the detection voltage 
greater than the reference value which the 
search coil 100 predetermined according to the 
size of the metal sphere 15 embedded mostly at 
the test piece was output, 

It is considered a pass. 


[0018] 

The reason for detecting the chip 10 of a test 
piece with a phototube, is that even if a test 
piece does not pass through the inside of tunnel 
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route 32a, a metal detector may malfunction by 
vibrations and other disturbances, and a 
detection voltage may be output. 
Therefore, in order to prevent the result of such 
a malfunctioning, it is for counting the detection 
number of times of a test piece. 


[0 0 191 


[0019] 

However, depending on the work site and user, 
a metal detector Is suddenly used for usual 
detection operation about an examined object, 
without performing such a test, detection 
operation is carried out in a state which is not 
nonnal, and cases which produce accidents in 
which metal foreign material escapes detection 
are not unheard of. 
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[0020] 

Therefore, in view of such a problem, the metal 
detector by this invention prevents proceeding 
to usual metal detection operation if the test for 
checking that a detection capability is normal is 
not performed, and 

It is the task to provide a metal detector that 
reliably prevents the examined object, in which 
metal foreign material is mixed, from passing to 
another product process because of omission of 
detection 


[0 0 2 1] 
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[SOLUTION OF THE INVENTION] 

In order to solve said subject, the metal detector 
by this invention 

Is made to be a composition that provides 

A feed drive means which has the conveyance 
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path which conveys an examined object with a 
possibility that a metal foreign material may mix, 
a metal detection means to have the detecting 
part which carries out detection operation of the 
existence of the metal foreign material which 
may provide in the middle of said conveyance 
path, and may be mixed in said examined 
object magnetically, a distinction means by 
which, before said metal detection means 
performs said detection operation about said 
examined object, detection operation is carried 
out about a test piece, and while distinguishing 
whether the test of whether said metal detection 
means carries out detection operation nomnally 
was perfomried, distinguishes whether this test 
was passed or failed, 

A control means by which, in cases where it 
passes said test, said metal detection means is 
enabled to carry out detection operation about 
said examined object, and in cases where said 
test is not performed, or in cases where said 
test fails, conveyance operation of said feed 
drive means is stopped. 
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[0022] 

The test of whether according to the metal 
detector of such composition, before metal 
detection means operates a detection of a 
metal foreign material about an examined 
object, metal detection means carries out 
detection operation normally is performed. 
When this test is passed, control means 
enables metal detection means to operate a 
detection of a metal foreign material about an 
examined object. 

When said test is not performed, or when said 
test is failed, it can prevent reliably that control 
means operates a detection of a metal foreign 
material about an examined object with the 
state which is not normal since it was made to 
stop conveyance operation of a feed drive 
means. 

It can prevent reliably that the examined object 
in which the metal foreign material was mixed 
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[Embodiment] 

Hereafter, the embodiment of this invention is 
explained based on drawing. 
FIG.1 and FIG.2 are a figure which shows the 
metal detector based on the 1st Embodiment of 
this invention. 

Of the metal detector based on this 1st 
embodiment, the description that overlaps 
because it has all of v the composition and 
operation of the metal detectors based on said 
prior art example, is omitted, and only the 
different parts are explained. 
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[0024] 

FIG. 1 is a block diagram which shows the 
functional composition of a metal detector. 
Code 40 in this figure is distinction means 
which, after metal detection means (constituted 
by coil incorporating casing 32, a search coil 
100, the excitation part 101, the low-number of 
times amplifier 202, a comparison part 203, and 
filter 204 grade) and a feed drive means (band 
conveyor constituted by a motor 25, the 
following vehicle 26, and conveyor-belt 28 
grade) start an operation, while distinguishing 
whether the test of whether said metal detection 
means carried out detection operation normally 
was performed, in cases where a test is 
performed, distinguishes whether the result is a 
pass or failure. 
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Distinction means 40 is constituted so that, for 
example, it does not output a signal in cases 
where a test is not performed, it outputs the 
signal of High when a test is perfonned and is a 
pass, and it outputs the signal of Low when a 
test is failure. 
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[0026] 

Code 45 is control means which carries out 
the control action that 

Makes possible the detection operation of 
metal foreign material about an examined 
object by said metal detection means based on 
a signal from distinction means 40, or stops 
operation of a feed drive means so that 
detection operation is not possible 
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[0027] 

In addition to this, the counter 48 which 
measures test number of times, the warning 
means 50, using hearing, that operates warning 
with a voice which the ear hears by the signal 
from control means 45, warning means 51 using 
the vision which operates a warning by visible 
electronic display, are provided. 
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[0028] 

Distinction means 40 and control means 45 
Are connected with the comparison part 203 
and band conveyor (feed drive means) which 
are suitably connected to the search coil 100 in 
coil incorporating casing 32 the motors 25 of 
this, those power-supply-switch parts, or said 
phototube, and are formed from a suitable 
electric circuit. 

For example, it arranges in the inside of the 
operation control apparatus 34. 


[0 0 2 9] [0029] 
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40 and control means 45, warning means 50 
and 51 is connected to control means 45, 
counter 48, along with distinction means 40 and 
control means 45, etc.. is arranged in the inside 
of the operation control apparatus 34 as 
expected. 

However, warning means 50 and 51 is arranged 
in the exterior of the operation control apparatus 
34. 

[0030] 

FIG. 2, in the metal detector based on said 1st 
embodiment, is the flowchart which shows the 
operation procedure in the case (test mode) of 
testing whether metal detection means mainly 
carries out detection operation normally. 
Operation at the time of this test mode is always 
performed at top priority at the time of starting of 
the metal detector by the power supply ON, and 
if operation in test mode does not finish, 
detection operation about a usual examined 
object can not be performed. 


[0 0 3 1 ] [0031] 

JiiT^ m 2c7)>^n— Hereafter, based on the flowchart of FIG. 2, 
-5v^T. ^wHl (DM^OM operation at the time of the test mode in the 

metal detector based on this 1st embodiment is 
explained. 
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[0032] 

If the power supply of said metal detection 
means is first turned on in this test mode, the 
operation program of control means 45 will 
preferably go into test mode (step SI), and will 
reset to "0" the count value of the counter 48 
which measures test number of times (step S2). 
Next, when the power supply of said feed drive 
means is turned on (the starting switch of a 
band conveyor is operated), (Step S3), drive 
operation of a band conveyor is started (step 
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S4). 


[0033] 

Simultaneous at this time, means 50 for warning 
about it being in the present test mode, while 
emitting a warning according to hearing-sound 
(for example, intermittence sound), warning 
means 51 warns by visual electronic display (for 
example, displaying "test-piece conveyance in 
process"), attention is called so that detection 
operation about a usual examined object may 
not be performed to a user (step S5). 


[0 0 3 4] 
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[0034] 

Next, if a test piece is conveyed on a band 
conveyor (step S6), passing-through of a test 
piece will be checked with the phototube 
installed before the coil incorporating casing 32 
which incorporates a search coil 100 (step S7). 
A test piece's passing-through of coil 
incorporating casing 32 judges whether the 
metal sphere in a test piece was detected by 
distinction means 40 (step SB). 


[0035] 

In cases where it is not detecting the metal 
sphere in a test piece (NO of step SB), it is 
measured by the incorporating timer about 
whether 30 seconds elapsed from step S3 
which tumed on the power supply of a band 
conveyor (step 89), in being NO in which 30 
seconds does not elapse, it returns to step S6. 
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[0036] 

In step S8 again, in the case (YES) where it is 
judged that the detection of the metal sphere in 
a test piece was perfomied by distinction means 
40, "r is added to the count value of a counter 
48 (step S10), and it is judged whether this is 
further N times of given number of times (step 
S11). 


[0037] 

In YES, in step S11, control means 45 turns 
OFF the soundwarning operation by warning 
means 50, and the electronic display by 
warning means 51 with distinction means 40 
and the signal from a counter 48 (step S12). 
Furthermore, control means 45, without turning 
off the power supply of a band conveyor, 
terminates the test mode and switches the 
program to usual detection mode (step SI 3), 
and after that, said metal detection means can 
carry out detection operation of a metal foreign 
material about an examined object. 


[0 0 3 8] 
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[0038] 

In cases where it is judged that it is not 
detecting N times in step S11 (NO), in step S9, 
it is measured whether it elapsed for 30 
seconds from step S3 in which the power 
supply of a band conveyor turned on. 


[0 0 3 9] 
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[0039] 

When it is measured that 30 seconds elapsed in 
step S9 (YES), control means 45 sends a signal 
to a band conveyor based on the signal 
showing "the test has not been performed yet" 
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or "test rejection" from distinction means 40, 
stops the drive operation by tuming off the 
power supply of the motor 25 of a band 
conveyor (step SI 4), prevents the metal 
detection means from operating a detection of a 
metal foreign material about an examined 
object in the state where detection operation is 
not carried out normally. 

And sets to "RETURN" and prepares for the 
following power-supply reclosing (step SI 5). 


[0040] 

When it is set to YES in step S11 and detection 
operation of the metal foreign material about the 
examined object by metal detection means is 
made, as mentioned above, control means 45 
terminates the program in test mode, and is 
switched to a usual program (step SI 3). 


[0 04 1] 


[0041] 

By this, it means 

Detecting chip 10 of a test piece by the 
phototube at the time of test mode, detecting a 
phototube about an examined object in cases 
where both of conditions of the search coil 100 
having output the detection voltage greater than 
a reference value are fulfilled, as opposed to 
passing and not being stopped by operation of a 
band conveyor, in the time of operation of a 
usual program, in contrast with the time of test 
mode, detecting the metal foreign material, in 
cases where both of conditions of the search 
coil's 100 having output the detection voltage 
greater than a reference value were fulfilled. 

In that case, control means 45 turns off the 
power supply of the motor 25 of a band 
conveyor, and conveyor operation is stopped. 
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[0042] 

Thus, If the starting switch of a band conveyor is 
operated (the power supply was tumed on) and 
a band conveyor carries out an operation start, 
a timer will start the metal detector based on the 
form of 1st implementation for 30 seconds, and 
if a test is not finalized within 30 seconds, it will 
stop the drive of a conveyor belt 28 
automatically. 

And by this, risk of metal foreign material 
escaping detection by the metal detector can be 
prevented reliably. 


[0043] 

Apart from this, in cases where it stops a metal 
detector, the band-conveyor stop switch was 
provided next to the band-conveyor starting 
switch is operated, and the power supply of a 
band conveyor is turned off (step S16). 
For this reason, drive operation of a band 
conveyor stops (step S17), is set to "RETURN", 
and prepares for the following power-supply 
reclosing (step S 18). 


[0 0 4 4] 


[0044] 

FIG. 3 is a block diagram which shows the 
functional composition of the metal detector 
based on 2nd Embodiment of this invention. 
As shown in this figure, said 1st embodiment 
and Its function-composition of the metal 
detector based in the form of 2nd 
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implementation are almost similar. 
However, they differ in the point which provided 
inversion means 53 to reverse the conveyance 
direction of a feed drive means with the signal 
from control means 46. 


[0045] 

That is, in this 2nd embodiment, if a test piece is 
conveyed on a band conveyor, after a test 
detection of a test piece, a band conveyor will 
be reversed and It will stop in a conveyance 
start position. 

Therefore, even if a user conveys an examined 
object (product) accidentally in the operation 
period in test mode, since it returns to a start 
position as expected, an examined object is not 
conveyed by the next process. 


[0046] 

FIG. 4 is a flowchart which shows the operation 
procedure in the case (test mode) of testing 
whether metal detection means cames out 
detection operation normally in the metal 
detector based on this 2nd embodiment. 
Based on the flowchart of this FIG. 4, operation 
in the test mode in the metal detector based on 
this 2nd embodiment is explained. 


[0 0 4 7] 


[0047] 

If the power supply of a metal detector is turned 
ON first, it will preferably go into test mode like 
the form of 1st implementation here (step S1), 
and then the count value of the counter 48 
which measures test number of times will be set 
as "0" in step S2. 

Next, the conveyor starting switch which starts 
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conveyance operation of a conveyor belt 28 is 
operated, the power supply of a band conveyor 
IS turned ON, and, thereby, conveyance 
operation of the conveyor belt 28 is made to 
carry out in the direction of a nomial rotation in 
step S3 (step S4). 


[0048] 

Next, a test piece (chip 10 made from plastics 
which embedded the metal sphere) is put and 
conveyed on a conveyor belt 28 (step S5). 
Next, it distinguishes whether the phototube 
provided before coil incorporating casing 32 
detected the test piece (step S6). 
In the case of YES, metal detection means 
containing the search coil 100 in coil 
incorporating casing 32 performs the detection 
operation about a test piece, and distinguishes 
whether the detection voltage by the search coil 
100 is larger than the value obtained by 
subtracting 20% from the predetemiined 
reference value which con-esponds to the size 
of the metal sphere in the test piece (step S7). 


10 0 4 9] 

-<\-<)V h 2 8 ^ffih^i^rS 
^l^^ 4 8(D;i; Ht To j 

[51 ^WtT rij 

Ty-ys 1 0)0 


[0049] 

In the case of YES in step S7, after a band 
conveyor is suspended, it is made to reverse 
(step S8), and a conveyor belt 28 is stopped in 
the place where the test piece came to the 
original start position (step S9). 
At this time, 1 is added to the count value "0" of 
a counter 48, and it is made "1" (step S10). 
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[0050] 

Next, with the signal from a counter 48, it 
distinguishes whether control means 45 
performed said test N times (step S11). 
In the case of NO, it returns to step S4, and the 
step after it is repeated as mentioned above. 
In cases where It this is repeated N times and is 
judged as YES in step S11, control means 45, 
by temiinating the program in test mode and 
switching to a usual program, without turning off 
a power supply (step S12), metal detection 
means can operate a detection of a metal 
foreign material about an examined object. 


/Wh 2 8 $rig*^^-f T7C(^>^^ 
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[0051] 

In step S7, in cases where a detection voltage 
is smaller than the value obtained by 
subtracting 20% from the reference value 
corresponding to the size of the metal sphere in 
a test piece (NO), a conveyor belt 28 is stopped 
in the place which was made to reverse the 
conveyor belt 28 in a similar manner as step 
(SB, S9), and came to the original start position 
(step S13, S14). 
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[0052] 

And while control means 45 which input the 
signal with which a test rejection is expressed 
from distinction means 40 turns on the buzzer at 
which a signal output is carried out and warning 
means 50 tells warning means 50 and 51 about 
abnonnality, the electronic display which 
warning means 51 also tells about abnormality 
is perfomied (step SI 5), and the power supply 
of a feed drive means and metal detection 
means is turned off (step SI 6). 
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[0053] 

By this, the detection capability of metal 
detection means can prevent detecting a metal 
foreign material about an examined object in 
the state which is not normal, and can prevent 
reliably the omission of detection of a metal 
foreign material. 

After this, detection capability removes the 
cause of not being normal by repair, turns the 
power supply ON again, and performs each 
operation in order of each step above- 
mentioned again. (RETURN). 


[0054] 

Such a metal detector based on the form of 2nd 
implementation reverses a conveyor belt 28, 
immediately after completing detection 
operation for a test so that the test piece 
mounted on the conveyor belt 28 for the test 
may not pass to another manufacturing 
process, and it is constituted so that a test piece 
can be collected reliably. 
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[0056] 

Therefore, in the metal detector based on this 
2nd embodiment, like the metal detector based 
on said 1st embodiment, set in the operation 
period in test mode. 

Neither an intermittence sound nor a warning 
operation like "under test-piece conveyance" 
is particularly necessary. 


[0057] 

FIG. 5 thru 7 is a figure which shows the metal 
detector based on 3rd Embodiment of this 
invention. 

It is a flowchart in which the block diagram 
shows that FIG. 5 is the exterior perspective 
diagram and FIG. 6 is its functional composition, 
it is the flowchart which shows the operation 
procedure in the case of testing whether metal 
detection means carries out detection operation 
of FIG. 7 normally (test mode). 

[0058] 

As opposed to the metal detector based on said 
1st and 2nd Embodiment having the feed drive 
means, the metal detector based on this 3rd 
embodiment concerns that of the fonnat which 
a conveyor does not particularly have. 
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[0059] 

The metal detector 60 shown in FIG. 5 has a 
form like a simple box as seen, in the internal 
upper direction, the metal detector circuit (metal 
detection means) which contains the search coil 
100 which was explained based on FIG. 9 in 
said prior art example, this is accommodated. 
As for this metal detector 60, the flux comes out 
from that ceiling surface 60a to external upper 
direction, a metal's passing-through of the 
upper direction of this ceiling surface 60a gives 
a change to a flux, a detection voltage becomes 
higher than a reference value like the metal 
detector based on said 1st and 2nd 
embodiment, and the presence of the metal 
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[0060] 

For example, as illustrated, by holding plain 
bread 1 by hand, moving the top of ceiling 
surface 60a of the metal detector 60 along the 
area of length L, and passing plain bread 1 
through. 

If a metal foreign material is contained in the 
plain bread 1 , it is possible to detect it reliably. 
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[0061] 

A code 62 operates the metal detector 60, when 
a user operates it. 

Or it is the operation control part for controlling 
operation of each part. 

A code 64 is a display section formed by the 
liquid crystal etc. 

Immediately after starting of the metal detector 
60, in cases where the test of whether metal 
detection means carries out detection operation 
nonnally is not performed, that is displayed, and 
after a test is completed, the detected result of 
the metal foreign material by metal detection 
means is displayed. 
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[0062] 

The metal detector 60 is everything but said 
metal detector circuit as shown in FIG. 6, while 
having distinction means 40, control means 45, 
counter 48, and warning means 50 similar to the 
metal detector based on said 1st, 2nd 
embodiment, above-mentioned display means 
64 is provided, and as mentioned above, the 
feed drive means is excluded. 
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[0064] 

If the power supply of the metal detector 60 is 
turned ON first, similar to said 1st, 2nd 
embodiment, it preferably goes into test mode 
(step S1), and the count value of the counter 48 
which measures test number of times in step S2 
next is set as "0." 

Next, holding a test piece by hand, the top of 
metal detector 60 is moved along the area of 
said length direction L (step S3) 


[0065] 

Next, metal detection means containing the 
search coil in the metal detector 60 performs 
the detection operation about the metal sphere 
in a test piece by change of said flux, and 
distinguishes whether it is larger than the value 
obtained by subtracting 20% from the 
predetemilned reference value which the 
detection voltage by the search coil 
corresponds to the size of the metal sphere in 
the test piece (step S4). 


[0066] 

In step S4, in the case of YES, 1 is added to the 
count value "0" of a counter 48, and it sets it to 
"1" (step S5). 

Next, it distinguishes whether control means 45 
performed said test N times with the signal from 
a counter 48 (step S6), in the case of NO, it 
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returns to step S3, and the step after it is 
repeated as mentioned above. 
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[0067] 

When this is repeated N times and it is judged 
as YES in step S6, metal detection means can 
operate a detection of a metal foreign material 
about an examined object by terminating the 
program in test mode and switching to a usual 
program, without control means 45 turning off a 
power supply. 


[0068] 

Control means 45 which input the signal 
showing that from distinction means 40 makes it 
turn off the power supply of metal detection 
means in step S4, when a detection voltage is 
smaller than the above given values while 
making (NO) tum on the buzzer which carries 
out a signal output and tells warning means 50 
about abnormality (step 37) (step S8). 
By this, the detection capability of metal 
detection means can prevent detecting a metal 
foreign material about an examined object in 
the state which is not normal, and can prevent 
reliably the omission of detection of a metal 
foreign material. 


[0069] 

If detection operation of a metal foreign material 
is suddenly performed by the user about an 
examined object before performing a test N 
times, the display of the purport "the test is not 
performed yet" to a display section 64 forever is 
continued, and a display section 64 cannot be 
made to display the detected result of a metal 
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[0070] 

In addition, the case is explained where the 
metal detector based on said 1st embodiment, 
in the operation period in test mode, in order to 
report this, displayed "conveyance of test piece 
in process" and performed a warning operation 
by an intermittence sound. 

However, as a visual display method, in 
addition, something like a Patlite which the roof 
of a police car has can be used, moreover, as 
an audio sound, as a substitute of an 
intermittence sound, memory can be made to 
store the sound of "under testing now", and it 
can be made to speak. 


[0 0 7 1] 

X^W^^^^^^^XX<. ^ 


[0071] 

And the metal detector based on said 2nd 
embodiment operated the buzzer which reports 
abnormality, when said test is failed. 
However, the waming sign which may use 
warning means by the bell, the chime, or the 
speech-synthesis memory in addition to a 
buzzer, and performs a visual display with 
warning means with such a voice may be used 
together, it can be made to use only a visual 
waming sign. 


[0 0 7 2] [0072] 

^hlZmtiMMoj^^MK"^^?)^ '"^ the metal detector based on said 

Ml^tti^gt^iJV^TH. embodiment, the thing using the band conveyor 

LT^/i^ h ^y^V^v^V"* a feed drive means was further explained. 

^ ^ a^i i-r^HRHi^-^* ^ However, this invention can be used also to the 

rct^D^^ov^Tl£^3^Lrca^ J ^^jg, detector which has feed drive means 

mmi^^i^ h ^ y^^mom other than a band conveyor. 
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Kf^^^f 5r,^^Bltglcb. ill 

[0 0 7 4] 

2 8 ^«^-frT7^;^ h fc-;^ 

;a5flll©MitXS}c»5 r <^ 
<^ H H (31 HI i|x -r 2) r t 
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[EFFECT OF THE INVENTION] 

As explained above, according to this invention, 
the test of whether before metal detection 
means operates a detection of a metal foreign 
material about an examined object, metal 
detection means carries out detection operation 
nonnally is perfomned. 

When this test is passed, control means 
enables metal detection means to operate a 
detection of a metal foreign material about an 
examined object. 

When said test is not performed, or when said 
test is failed, it can prevent reliably that control 
means operates a detection of a metal foreign 
material about an examined object with the 
state which is not normal since it was made to 
stop conveyance operation of a feed drive 
means, and it can prevent reliably that the 
examined object in which the metal foreign 
material was mixed passes to another product 
process by omission of detection. 


[0074] 

Moreover, in the metal detector based on said 
2nd embodiment, since a conveyor belt 28 is 
reversed whenever it tests, and a test piece 
returns to an original start position, while 
preventing that a test piece passes to another 
manufacturing process, a test piece can be 
collected reliably. 
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It can prevent reliably that the examined object 
which the metal foreign material mixed by 
omission of detection further flows another 
product process in the metal detector based on 
said 3rd embodiment like the metal detector 
which has a feed drive means also in the metal 
detector which does not have a feed drive 
means. 
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mi] [FIG.1] 

^^^M(D^l(D^M(Djf^MK^ It is the block diagram which shows the 
^^M^lii^&W:<^Wtf&^ti^M^ functional composition of the metal detector 


based on 1st Embodiment of this invention. 


[02] 


[FIG.2] 

It is the flowchart which shows the operation 
procedure in the test mode in the metal detector 
based on 1st Embodiment of this invention. 


[03] [FIG.3] 

^^P^(D^ 2 (DMM<D^^MI^^^ It is the block diagram which shows the 
■^M^tii'^M:(DMM^fj:M^ functional composition of the metal detector 


based on 2nd Embodiment of this invention. 


4] 

[US] 


[FIG.4] 

It is the flowchart which shows the operation 
procedure in the test mode in the metal detector 
based on 2nd Embodiment of this invention. 


[FIG.5] 

It is the exterior perspective diagram of the 
metal detector based on 3rd Embodiment of this 
invention. 
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:^%^^(D^^(D%M<D'BMK% '* the block diagram which shows the 
S:&JH^f±i^M<^^tb6^^£l=iJ5)c functional composition of the metal detector 
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based on 3rd Embodiment of this invention. 

[FIG.71 

It is the flowchart which shows the operation 
procedure in the test mode in the metal detector 
based on 3rd Embodiment of this invention. 
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[FIG.8] 

It is the exterior perspective diagram which 
shows the conventional metal detector. 

[FIG.9] 

It is the block circuit diagram which shows the 
metal detector circuit connected to the search 
coil 100 in the coil incorporating casing 32 of the 
metal detector shown in FIG. 8, and it. 
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[FIG. 10] 

It is the exterior perspective diagram which 
shows the test piece formed by the chip 10 
which embedded the standard metal sphere 15. 
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[EXPLANATION OF DRAWING] 

1 Plain bread 10 chip 15 
metal sphere 25 

Motor 26 Following vehicle 28 A 
conveyor belt 31 

Main-body 32 The coil incorporating casing 
32 a 

Tunnel route 34 The operation control 
apparatus 40 
Distinction means 45 
Counters 50 and 51 
Inversion means 60 
Ceiling surface 62 
part 64 Display section 100 
101 Excitation part 103 


Control means 48 
Warning means 53 
Metal detector 60a 
The operation control 
Search coil 
Excitation-coil 
201,201a, 201b Receiving coil 202 Low- 
number of times amplifier 203 Comparison 
part 204 Filter 
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Power supply ON, 

51 test mode start, 

52 test piece conveyance number of times = 0, 

53 operate belt conveyer start switch 

54 belt conveyer start 

55 test piece under conveyance electronic light display ON 

56 test piece conveyance 

57 did it pass through the phototube? 

S7 was voltage above a specified value detected? 
S9 have 30 seconds passed since step S3? 

510 conveyance number of times + 1 

511 did it detect N times? 

512 test piece under conveyance electronic light display OFF 

513 switch over to normal detection mode 

514 belt conveyer stop 

51 6 operate belt conveyer stop switch 

517 belt conveyer stop 
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25, 26, 28 conveyance means 

32, 100, 101, 202, 203, 204 metal detection means 

40 distinguishing means 

45 control means 

48 counter 

50 waming means 

51 waming means 
53 reversal means 
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[FIG.5] 
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Fig, 4 

Power supply on 

51 start test mode 

52 test number of times = 0 

53 operate conveyer start switch 

54 conveyer normal rotation start 

55 convey test piece 

56 did it pass the phototube? 

57 was voltage detected above a specific value? 

58 belt conveyer reversal 

59 stop at start position 

510 test number of times +1 

511 was test done N time? 

512 switch over to normal detection mode 

513 belt conveyer reversal 

51 4 stop at start position 

515 abnormality buzzer, electronic light display ON 
SI 6 Power supply OFF 
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Fig. 7 

Power source ON 

51 test mode start 

52 test number of times = 0 

53 move test piece by hand 

54 was voltage detected above a specific value? 
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55 test number of times +1 

56 was the test done N times? 

57 abnonnality buzzer ON 

58 power supply off 

Switch over to normal detection mode 
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101 excitation part 

202 low frequency amplification part 

203 comparison part 

204 filter 
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[0033] Z<7)t^^mz . fli^f .'^^ h-t- H(i.^><-. 

■I t rif^#i5 5 0 ^mnm-mf^ ( (^j.tt-f sitwe^ ) iz 

2'?f;b^'V >i: '/ l^z&M.^'Himt I ( 7,-r y r S 5 ) , 


[ 0 0 3 5 ] ■r.J'. h \l-.-Atpi^yk^M^W.liil 'Ci >=5.n > 

^.S-i^r ( •■/ 8i?:)N o ) ii. <ii h 3 yK-Ya:)!^}!^. 

i-ON L.>'::.Xr -v rs 3/^^':^ 3 OP/y/'Jij/^Lj^/z-l-'n > 
-Cl^.wi.^' -f -?-(■- .J: ';)l|-iti!)$il ( ■'''^•r -y TS <) ) . 3 0 

7 

<>> .-. 

[00 3 0 1 WL'^X-r yy SSI-^jVrC,. :pi|5Ji|T-r'5-l 0 

L ( V E S ) XU . 4 S (^)f/ v I- (ic: 

r 1 J ■fm%^i'^ ( ••/TS 1 0 ) . i-Ailiv/pi<f\ 

1 ) .. 

[ 0 0 3 7 ] XT 7-S 1 1 lliiV^X Y E SC/)i?!,-^lZ 

mmA 5it. ^^j^^so^zxh'M^^m-^Miim' 

l^-f K I or O F F (■ " t & ( X r -y 7 ' 

s 1 LM ... !? .•.(•;flii|W-f-f'54 sii. ^ii hayK'^'C'')'^ 

MrO Pfr?^-1 r.X l-t- K$.•^^^-7$^±tr^ 

7--/ A r jffi?rt^'.)t^.ii-t- K(c-tTjj!sa^ ( -x-f rs 1 

[00 3S] x-r-^rs 1 1 (Ci-jV^tN|IIf^:{llLt*.>''i- 

l>.hfi|lSr$il^-*lia (NO) li. X-r-yTS9{;fc^> 
T . h O > K'K'C/r^m-bK) N L T^.X -r TS 3 

3 0 ^ii^iS L rz-h^m\M ^ il h ... 

[ 0 0 3 9 \ x^ ••/ r S 9 ^.ZiiV^X 3 0 fli-V/jiili L /t: >; 

m^'^iifzy (YES) $iif»-f-K4 5\xmmi 

rsi 4) . ^Jif^:ai#fi^/)^"iES-(cf^:tts$)j#L^-v>tt.^. 

t .. -f L 'C " R E T U Ft. N " t tii -> X <XC>WMMix.k 
lZiimlZ> ( Xf 'v rs 15). 

[004 0] .xf ••/rsi 1 ^zi:i^^xyESf'j:r>x . 

■m^.ni'f^mz x I mmmz i ^x cf.ym,mmmii!>Wi 

7i.(: t)H!5i.t'^. ( xf -vrs 1 3 ) ... 

[ 0 0 4 1 ] ZC/):zt J: 0 . -r-X h^ - FIJ#{l:fi (.•>-•: 

{if .X h f-x£7:)f -.-/T- 1 0 ii^ic^^mzmn'.^ivrzi y. 

> If _f :7 -f /I 1 0 0/A®^TO.±c'.)t$iajiii±2:tt!.''J 
L^:C >0). W^O)^Jl^'kmfzLtiW^\>z-^^'htts:'->X 

7"n/ 7/.^.)i)jft^0#(-^j<' >"C«i, f .X b^:- HIl#.>{ij* 

(■-. ±mhm^.uz--^v^xmc-th:Lty.. tf-f n 


[ 0 0 4 2 ] «I(5'.)J; 9 1 ^)||j}i!i^.),/fy'."J{-fm^.^P.t^: 

Hir^l^M. </L' I- :i y-'^A'fXfg^lJ.x •yf I'tsf^^ (^ii 
r O N ) L XKii 1- a >'^-\'y/f^l<)tjf)4-n-^-'& t 3 Of:!-'.^ 
-f -7-/;'iei)jL . 3 0#Wf'qt* f X h sr^T L tiiV^t n 
yA^J^'A^/i, I-. 2 B0%Wi^MWUZW-±.-t7^ X l-::'i".> 

[ 0 0 4 3 ] i: .1 bX-mM\m^*i:W-it^ ^h%<i^ 
(i. ^/U- :3>"<.-\^'ieiJjX-'f 'yf 5' )r!ail.:M/v 'CIS (■ ti-.il 
-Cv»/^,K.a'h3>'^-^-'f?±X'f 'vf $r^#f^L.T. ^'l h 
3 > ^-Vc?;)tg?®$r O F F ( .X f ••/ 7= S ] 6 ) •! 
f:i/.i'</l. h n >X-^-'<7.)H)j|)jf1^l jf?ji: L ( x f y r S 1 

7) . zix-izk^) "r.etuf;n'" > 'C 
VXMz\f^th (.xf -.yrs 1 S) ... 

[ 0 0 4 4 3 il 3 {i . t-'mw)W. 2 c/mt\^^Mmz\^, h 
.h-iEi]t«-c.fj'&*\ iinsp-f-f'a4 5-h^i-,(7)[tmz.i ^nm^^ 

V\X^ts:7^{j<7)X'$)h ... 

[00451 '^"''j:hh^oyrP/2<?yM^<^)^MXU. f x 
h t-xSr^'l-- h :j X-\-±(;Mi*t ■i^. > . t'X F h"- 

-vi^'^X'^ttix 'j(ct".>r t^^).. MoTf xF^ 

[ 0 0 4 6 ] a 4 (i , .1 oyW, 2 om^^<^Mimz 

^/•i')f .X b 'J ( r.X Ft- F' ) 
•t 7 o - f-v - F t-^b •S. . 'I f ) H 4 c7) 7 n - f A— F C 
.S-^'V^T . Cc'.)^2cO^]!iSj<7jjr:;Hj.{;f^^v-&^1^ai-^il(; 
mhT^^ Ft- F<7)|ljflJ{iov >Tt?jBfltS 

[0047] i-f ^Ei^ai.i?^^')!:?^?*- o N iz-th t - 
.1 x-m 1 <7;^jg5'.)jfi^. b mmz ^miiz f .x Ft- 1^- 

l,Z.k 0 ( -X f -y 7" S 1) , -X f y 7- S 2 IZti V > t , 
f -X F[iOI?[^!+iPJ-t|)//'7>'.^4 S^)//^>' Ffir 
' 0 J (;f5.tt'&, <*:tl.xf yrSSH^DV^T. nyK 
^'Kil' F 2 S«ii|);(1^r^iJtS 3 > '<-Y-'.ifeaiJX'f y 
f *• L- 1 '^.vL- 1- 3 >-^-\*i7)1gi!g i* O N iz L . ■! il (C 
J; 0 3 y^-^'^H- F 2 S iiE^lff^^zmmUP^^l-^^ 

(.Xf •y7*S4 ) , 


( (-> ) 


■tTKf)-T '.•) -72885 


{ 0 0 1 8 ] cTM: n yK^'Kii- h 2 8J:.{- r.x t: - 
.X ( m.nl^/a^ r y X + ■■/ ^ fUc?) -f :/ 1 cj ) 
'rili'''CffiSli2-ti--2. (Xr-y.r.S5) „ mz^J -i >if^m. 

.-^rf i . 3 -f /L'r'^j,0s>--> >'./ 3 2 f^ji?)+;-- ■'f -j f /i i o 

SiJr''> (.Xf-7rS7) . 

[ (") 0 4 9 ] .X -v 7'S7 (C *J V ^T Y E S C^y^UVii . ^ 
> A^-v-A^/L I- 2 S ^i¥±^-tl (7.T->/7*S 9 ) ... .10) 

'ci^^'^y 94 8c^)^^y MI r Oj lil^imi': 
r 1 J (.-'fS {Xt-'7"S 10)... 

r 0 0 5 0 ] ^):(~/y'^>-.:5'4 s/j^^-.<?:)fi-§-(cj: ') . mm 

-f K4 5(i:±l2TXhrN[s]tf--j?t:/>'^f-i|.!?'JL {Xf -^ 

wj^ii^c? ).7. -r >•/ ?• *• ±iec7) J; ') izm n ... -r it ^ n nniw 

g-Ui. $i|W-m4 3(j:Hi^OFFt-g.I><i-<T.7> 

1- 1- [-(pyTa^yAiiu $-ti-Ciif;c7)rp;/7ix(c 

I 0 0 5 1 ] Xr -y 7'S 7 ^Z-h\-^X . t^tblEj^'T.^^ h 
t-7>4'i7:)^lf$c7)+;-.-f X(cit£'^'&^^ifi/)'b 2 0",.i 

Ts s . s 9 □ y^-v^/i- h 2 s zm-,^ a-x 

7tc.)X 9 - v\kW<z%tzff['(:^ y^'^^tv i- 2 s * f?± 

$-tt<'. (7.T^-yrS 13. S 1 4 ) 
[ 0 0 5 2 ] -c L T . mm%4 Oi)^c,^7. h^^-m* 
-SHi ^ 7^ 1: L fz%Mm^ 4 5 {iS^^FS 5 0 , 5 1 

erON ^S^K5 1 

3fe--^^^*iT'>t (.Xr-zrs 1 5) . MjM^fe'.SC'^'^ii 
l^:a5^l5i?:)l}l^*:OFF$-li:^ {P.^ -rrS 1 6) ... 
[00 53] 1 J: 0 . ^il*^tB¥f:3i')^tiif!:.tj 

/;'iE?f? ft/ ^ Amxw^mz-j\ ■^x^w,^W)^.\^ z\i 
'J t mti X , ■kw,mn(^yw.^,mL^wmz\ihstt 

E T URN) , 

[ 0 0 5 4 ] c^'.) J: ^ ts:m2(^mmmmxz{u<kw,w. 


"^■Ktl- \- 2 8 a-i*te ? U 'C . -f h t: - .x. il.^(Zla|l|;^ 
[0055] .lOti^y , Nlo)-r.X h -t- 1_. jVi, > .(->(.i.-i- 

IeSIj (C J: '■) .7. - \- t(!!.d& f -^^ $ h l< O) x . 'r .7 I- f 
-.x(c J: S -7--.X h b'^Ti-?^ Mz )m\\^if<'}:o)jM^ZT^ 

10056] ltd? -.> X -1 (rm 2 (^ymmmmtz ir. <;> ± 
mkti!,-^mz}i\,^xi.i. mm i f-mmmmizi^-^'y^ 

mz'.C'^xm-\, y.. 

[ 0 0 5 7 ] H 5 ^> t ■> Ld 7 Id , t^^m-'M 3 ^jllM^') 

ffl-t^MH . d 6 U^c<^ym^ti'-]^j:imi:~^< r7-a .y 7 H - 
ll7{±^Jl.l^ai¥r'5//iE?fi:{^l^ttliJft^^^ h 
^f iw^ ) C.mi it -T^iilS ir ^F^r 7 n - -7- 

-hXhl. 

[0058] mi^ I . m2c/mmc/yBm.'^z\iixymMi 
\^Mm.fmm^-fi7: w l. x i ^tic^.nzn l . c;m 3 ^^^ii 

[005 9] m5i>zir^i-m,mii!,^Mm.b 0(i. I.;t:3ffl'-; 

i7)fj7^i<7)fgi7)j; 0 mi^ I xii . ■tc^muhiiizi,^, 

mtmwuzhv^xm9 ^z^-sv^xwPiUz X ':>^\ ^ 
1 0 0 i:-tt'mm,mii ( mniti^n) 

■J}^im ^irX^^6. Z c^Mmm^m 6 0 (if ^).^fi+ffi 
6 0 a.-/}^i'^nn'>±lTl,zmM/)'^ii!,Xh D . - f'.).5^#ffi 6 0 
a Ji-^ 5: jg-t .2. t ^Z -r 4-lX . mti 
mi . ^:2!7)^StfiiOffi;®(.zf?:|r^Ji.|^.^H.|!lt.!:|5]m^cf^- 

[0060] M/JM^^-tZ>X :) ^•Jr.'s> l r^t1^-:> 
■C . ^lll^itl?!^^^ 0<5'.).^#ffi6 0 atf')±r:S$ Lc^M 
i^Cfp' t N* >' 1 r jiJiS ^ -It .1 > (c J: ') , k-' < > 1 
<ry'Pl,z±mmWJf'?: o t V >i Lt.f'c it * ¥S'^ (.z ttithZ 
t-A^mtKc-yXv^l.^ 

[006 1 ] i-^^e 2«±. :2.-f-y)^xiiz^i^ti'Z 

^m)if^mt6tzif:>^Mmmn'>x$)7^, me 4 
im^amzj: 'onm^iim^n^xh 0 . mmtamm 
6 0 <^mmmtkiz±mm\m//iE'.^;mmmrti 

hmuitzim^wMiSi^mzj: immm)t^. 


( 0 0 6 3 1 W.T . [ill 7 (P)y P-^ v - 1- (cl^ii > t . 
t-H -r.Z l-HIM-fhir-S. // > 4 S^)// -7 > I- fi 

L. /-rfi.i l-V;^^^ •r'|5Jl|t<^. ( ''■.T 4 ) ... 
{ 0 0 6 6 ] .Z r >■/ 7= S 4 (C t3 »t Y E S £7;)J-.|-^li , // 
•'^y ? 4 Si'.);!)^> y hfi r o j (; l irflnSL-'C U j (■! 

-r h ( .7. -r y r s 3 ) ... i%^z fi > 4 s i'.) fi-^ {- 

J: ') .TiiJP4^S4 5 {i±ief--7^ b 5: N [IO^t -> /'j/j'erf iJSiJ L 

( .7. -r ■■/ 7= S 6 ) . N 0<?:)i.§ v 7'S 3 (CM 

T -e iL Willi'.) .-^.r y 7''2r±icli'.) J; 0 iit... 
[ 0 0 o 7 ] Li^T N 0.^ y jl L •C.-/'. -f -y 7 S 6HJ-3t > 

T Y e; S .> r-'ltili* . $iH51l¥r:54 5 

OF ?-irh Ly.''£<^^7. ht- FC7.V7'D/f7i,$rn*7c^ 

C 0 0 6 S ) Xn- ■•/ r S 4 CBv »t - f^:!iil;E//l«IS!7) 
ct '3 ^^F/f.TE^^)(i.i; D i'l-^v>i|-^ ( NO ) Uti. -c-^).r 

.> r.^H1t^^4^i]S'J#fe'4 0 At) L /::.TiiliHl#fe'4 5 

'1- o F F $ -li: ( .X r >y r s s ) ... .1 ^7)^ t (c J; 

T<5Ji^.)T^.ajffiiiiriif.^t::[9Jil:1"'^vl >://'C* 
[ 0 0 6 9 ] .l£7;).^i3c?)^^.)|iSc7)fli*.^,(.:f|:^.^Et^;!ll.^^ 

;r i^^ $ tl" ^0 c A' t" ^ ' C >: > h ... 
[00 7 0 1 ^i^mtm 1 c7)?|]!ii!i^.iff;5fis.f:f?:^ifeMf^tl;l 


//. mm-^-hik t lXii^c;)(\^lzmi<^v< 
$ -li-'C ^ 1 1 cfc :> iz I X t =U ' ... 

[007 1 ] ttz\mim2i'.mtitmm.(ziiiti>km^^^^ 
. m'sir:z I- fymx I fzi?iMzm:ifs h^ti -f 

■v^i^. mimP^^.-^ t '.J -(•; J; ^ol=^-T^Kl'ffli.- 
J; < , tfz'ci'^X ^^'-tPizX im^nt ^(-t-WJ 

m^n :> mmw< r m i x t x < . i>m 'mm^ 

^m^Fi^.)^*- '2r fflt •' -2. X 0 L "C t X ^ > ... 

izii V {.i - $ -t L X Kii I- 3 > ^m\>yrz I 

\m^B^'^'ti>^^}^Mii!,mmz-Lmmt^^' i .<://-ci= 

[0073] 

imm'^hf-:] m-.imi^zx ■)i:Z-4-mm(zxiii-i. # 
mztmmttimj^Ei^^zmitimiftidj^c^.^'rxhmi 

hit, «r <?.)•? .7. h{.z'^t-^,ltziV^lzlxmm-l^liii±W,tM 

timkJ)^wikmz-.nx±mn'^c>ym\mi¥^^^^ 

f^*:fT d .1 i: iWM^Z^H±i'l ■- t ^/'"Cc^ , ^^.H^MU-Z 

X >)mmm-/j'^i^?^ Ltzmmmi'm^amxTmz-&i 
[0074] ^fMiW' 2 c^ymammizi^-: ?^±mr^.ti\ 

*^mzi-:>\,'^XU, "r.X h^'iT'')M^ZZ2yK\-K}V |> 2 S 
rW^^^Xr:'- V 7^^71(^)7^-9 -V^W.('Zm.t X 

h z t i^PM-t'S. t Mz . -f .X h h -.X ^£.mmznm- 

[0075] $ c-AZm^W.yomWMmkz \t,hkWfA 

^^mmzi^ V . w&^vk^-M L ^ ymw:i!.mxz 
i^jiiui J; ^ymm\w&^K Ltzmmmmm.'SMiJi 

[HI] ^WJ^oy^ 1 omW)'^'Mi,:^\lhkWM£^W 

[112 ] ^%^m^ 1 i7;^Mi^)f^®i-f^-ro#w.t^.tti^^i 

[113 ] *?gEifli7.)m20^)5l!ii'J:)[?fiJ(- fS-5. tl^a^^M 


( t -r,.7. b t - F i')?* i^ima. t^rt 7 D - ^ v - h 
'C'.t) 6 ... 

7 3 2 myf-'l'^ < II 1 0 0 1 xii^~m.M\Jzm, 

[«--^f)i{i'JH] 

1 0 -^ ■■> 7" 

2 5 t-.^ 

2 6 imM 


* 

3 1 m\< 

3 2 -T < yi rti^ir-i. > 7' 
3 2 n h > .--f-.'l-'jilfS 

3 4 j^4#-,TiiJOT.^S 

4 0 -mw^ 

4 8 // > 
50. 5 1 ifS#f.li 

5 3 jm-f-K 

6 0 ±>i^ j^:M.l.^S 
h 0 .:i 3J:#iHi 
6 2 f#ft^i|ii|(Jil^i 

6 4 m^^u 
100 ■^y—'^-Jiii 

1 0 1 ijJi^ 
103 M)m^>l 

2 0 1, 2 0 1 a , 2 0 1 b ^ffu < /L 

20 2 \m\m^m 

20 3 ]:tii!.';ca: 

2 0 4 7 1- 
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